Summary. The purpose of this paper is to review the patterns of contraceptive use in Australia, using data from a nationally representative sample of 5872 women aged 18 to 49. This survey was conducted by the Australian Bureau of Statistics in 2001 as part of the National Health Survey. Results of the analysis indicate that the oral contraceptive pill and condom were the two most frequently used methods. More than 76% of the respondents reported having ever used the pill. Over 23% of women were currently using condoms; of these 80% of the condom users used them for contraception -this included 36% who used condoms for both protection against infection and for contraception -and the remainder used them only for protection. Withdrawal was the third most popular non-surgical method up to age 40. Few women used IUDs, injections or diaphragms. Just over 3% of the respondents were using natural methods with the highest rate reported among those in their 30s. The 'morning-after pill' was reported mostly by women aged 18-24; however, there was no evidence to suggest that it was being used as a primary method of birth control. Contraceptive use declined in older women who turned to sterilization for themselves and/or their partners. Use of the contraceptive pill was somewhat higher among better-educated women, but lower among less-educated women and those from non-English-speaking backgrounds.
Introduction
Surveys of contraceptive use have been carried out in Australia since the early 1970s (Caldwell et al., 1971; Yusuf, 1980; Santow, 1991) . Nationwide information about women's health issues in Australia has been available from the series of National Health Surveys (NHS) conducted by the Australian Bureau of Statistics (ABS). The first such survey in 1977 asked questions on medication taken within two days of the interview, including, for women aged 18-50 years, taking oral contraceptives, which would have underestimated the use of the pill. In the 1983 survey the time interval was increased to 14 days. The 1989-90 survey included a supplementary section on women's health, with a focus on screening for cervical and breast cancer, but did not specifically investigate contraceptive use (Australia, 1992) . In the 1995 survey, for the first time, a Supplementary Women's Health Form was used in which women were asked if they were using oral contraceptives, other methods used and reasons for non-use. The data on contraceptive use reported in the 1995 survey were analysed by the authors in a previous paper (Yusuf & Siedlecky, 1999) .
The purpose of this paper is to extend the analysis using the contraceptive use data from the 2001 NHS. Because of methodological differences between the 2001 and earlier surveys it is difficult to make direct comparisons; however, where possible an attempt is made to comment on changing trends in contraceptive usage over time. The survey data were released by the ABS in August 2004 and were made available to the authors in early 2005. Despite this delay, this paper will form the basis for comparing later trends in contraceptive use. The 2005 NHS did not include a section on contraceptive use, and follow-up analyses will have to wait until the next survey in 2010.
Methods
By agreement between the ABS and the Australian Vice-Chancellors' Committee, academics in Australia have access to the confidentialized unit record files (CURF) of various ABS surveys for research purposes only. The authors were authorized by the ABS to use the CURF for the 2001 NHS. This paper is based on the analysis of this dataset.
The 2001 NHS covered 26,900 people from 27,918 private dwellings from all states and territories including towns and rural areas, but not from the outback areas, such as those in Central Australia, where population numbers and density are very low. In each household, health details were obtained on all children under 7 years of age, one child aged 7-17 years and one adult, enumerated over a 10-month period. Data included information on age, marital status, ethnicity, education, employment and income. In order to limit the number of non-responses, the survey was carried out by face-to-face interviews, using multilingual interviewers where necessary, follow-up interviews, and weighting to population benchmarks to reduce non-response bias (Australia, 2001a) . Female respondents aged 18 years or more were invited to complete a Supplementary Women's Health Form, which included questions relating to women's health issues, and those aged 18-50 years were asked about contraceptive use (Australia, 2001b ). This Supplementary Form was self-completed. A total of 5872 women answered one or more sections, but only 91% of these responded to the questions on contraception.
Women were asked about ever-use of the contraceptive pill for any reason, age at first use and current use. They were also asked about other contraceptive use in the context of Q30: 'Currently do any of these apply to you or your partner(s)?' The list included various contraceptive methods, sterilization of the woman or her partner, menopause, infertility, female partner, not sexually active etc. 'Current' was not defined. While in previous surveys women were asked to report only the main method of contraception used, in the 2001 survey women were asked to tick all relevant boxes, which could indicate use of more than one method. A follow-up question (Q31) asked for all the reasons for not using contraception including not sexually active, sterilization, infertility, menopause etc. The ABS advises that while questions about the oral contraceptive pill are comparable with the previous surveys, other items may not be (Australia, 2001c) . The ABS also warns that because of discrepancies in the responses to the follow-up question, those data are unreliable for general use. Some items such as sterilization, not sexually active, hysterectomy etc. were included in both questions. In order to avoid double counting of these items, they were counted only once irrespective of whether a woman reported them only in Q30 or Q31 or both.
For each respondent a 'weighting' factor was assigned by the ABS. This was simply the reciprocal of the sampling fraction, or in other words, the reciprocal of the probability of selection of that respondent in the sample. Multiplying, on an individual basis, the sample counts with these weighting factors gave an estimate of population parameters, which are referred to in this paper as the 'weighted estimates'.
For validation purposes weighted estimates from the 2001 NHS sample were compared with the corresponding data from the de jure population counts from the 2001 census (Table 1) . Chi-squared analysis indicated that the two distributions were not statistically different at the 5% level of significance. Similarly, the actual population census count was within the 95% confidence interval of the NHS estimate of the total female population aged 18-49. It is therefore safe to assume that the NHS sample was a representative sample of the 18-to 49-year-old females in Australia.
Because of the fact that estimates based on small samples are subject to large random fluctuations, it was decided to suppress throughout this paper any estimate based on a sample of less than ten respondents.
Results

Ever-use of contraceptive pill
Overall, more than three-quarters of all women aged 18-49 had ever used the contraceptive pill, including more than half of those under age 20 (Table 2) . Women aged 30-34 and 35-39 reported higher levels of pill use than the older age groups. Women appear to be starting to use the pill at an earlier age: 87% of pill users aged 18-24 started taking the pill as teenagers, compared with 52% of those aged 45-49 years, and an overall average of 70%. Among all respondents, 54% had first used the pill before age 20, ranging from 57% for those under 25 years to around 40% of those aged 45-49.
Current contraceptive use
The oral contraceptive pill and condom were the two most commonly used methods. Two different trends are evident. First, use of the condom declined with age. Second, the proportion of women currently using the pill peaked at just over 45% in the 20-24 age group and declined markedly after age 35. On the basis of statistical tests of significance, the null hypothesis (that for each age group the difference in the proportions of women using these methods were zero) was rejected. This confirms that there were statistically significant differences between the age-specific proportions of respondents using each of the two methods (Table 3) .
Women were asked whether their partners were using condoms either for protection against sexually transmitted diseases, or for contraception, or for both. Overall around half (48%) of condom users said they were using them for contraception only, 16% for protection against infection, and more than one-third (36%) for both purposes. Some women reported the use of condoms in conjunction with other methods.
Few women under age 25 reported using the natural methods, with only 3% of women overall, but the proportion increased among older women. There was low use of the IUD, particularly among younger women; the overall rate was just over 1%. Less than 2% of women reported using injectable methods, and these were mainly those aged 20-34. The diaphragm had low use at all ages.
Withdrawal was reported by around 10% of women up to age 25, after which it declined. It was not possible to ascertain what method(s) young women may have used before starting using the oral contraceptive pill. Around 6% of women aged 18-24 reported having used the post-coital ('morning-after') pill, and the proportion dropped rapidly after age 25. There was no evidence to suggest that this method was being used as a primary method of birth control. Few women reported sterilization under age 30. After age 35, sterilization of the woman or her partner was the most frequently reported method of birth control; over 42% of women aged 45-49 reported either a sterilization or hysterectomy, and 25% reported sterilization of their partner.
More than 10% of women stated that they were not sexually active and the proportion was highest among women under age 20, lowest at ages 25-40 and increasing after age 40.
Odds ratios were calculated for the four most popular contraceptive methods using the binary logistic regression approach. Results are shown in Table 4 , which indicates that the odds ratios for condom and contraceptive pill were all statistically significant at the 5% level; however, those for tubal ligation and vasectomy (i.e. partner sterilized) were statistically significant only at ages beyond 30.
Socio-demographic characteristics of contraceptive users
Differences in patterns of contraceptive use among some broad socio-demographic subgroups for the four most popular contraceptive methods were analysed (Table 5) . Language spoken at home and the level of schooling appear to be important factors influencing contraceptive choices. Never-married women were more likely than married women to use the pill and condoms but, as could be expected, less likely to report some method of sterilization. Australian-born women reported lower use of condoms than those from other countries, and were more likely to use the pill and sterilization. Non-English-speaking women reported higher levels of condom use but lower levels of any sterilization operation. Use of the pill and condom increased with levels of education, while tubal ligation and vasectomy showed the opposite trends.
To test the statistical significance of the above findings, odds ratios were estimated using the binary logistic regression approach (Table 6 ). Most of the odds ratios were not statistically significant. This could be because of the broad groupings used in the analysis which masked the within-group differences. Unfortunately, for confidentiality reasons the dataset supplied by the ABS did not allow any more detailed classification than what has been presented here. Some general comparisons in trends in oral contraceptive use over time are possible, although there have been changes in the methodology of the NHS as indicated by the ABS (Australia, 1998) . Table 7 indicates that current use has increased in every age group over the period 1977-2001, but particularly among young women and those aged 35-44 years.
Discussion
The highest levels of ever-use of the contraceptive pill were noted among women aged 30-39 reflecting increasing use over time. Women appear to be starting at a younger age. This may reflect the level of sexual activity among younger women, or a more liberal approach by doctors to prescribing the pill for young unmarried women and minors. The older women may have some difficulty in recall, but those aged 45-49 at the time of the survey would have been in their late teens in the early 70s when there was considerable controversy in Australia over prescribing the pill for unmarried women and minors, defined at that time as those less than 21 years (Siedlecky & Wyndham, 1990) . The decline in pill use after age 30 may reflect the higher age at which women are starting a family, and also a shift to other methods and sterilization. Many couples use withdrawal in unexpected situations, or during abstinence periods of the natural methods, but some use it as the only method. While withdrawal was a frequently used method before the introduction of the contraceptive pill, little notice has been taken of it since. Use of withdrawal was reported by only 4% of women aged 20-59 in 1986, mostly among women aged over 40 years (Santow, 1991) , but has only been included under 'other' methods in other studies. In the 2001 NHS, current use of withdrawal was most commonly reported by younger women.
The 'morning-after pill' was reported mainly by young women. These women are perhaps more likely to make errors in contraceptive use, or to be using less-effective methods, or faced with unexpected intercourse. There was no indication that women are using the post-coital contraceptive (PCC) as a primary method of contraception. Since 2002, the PCC has been made available without prescription, which may show an increased use in future surveys. In 2004, the current Minister for Health unsuccessfully threatened to have it restricted again to a prescription drug (Beaumont, 2004) .
These findings should be looked at in a historical context. In 1904 the New South Wales Royal Commission on the Decline in the Birthrate and the Mortality of Infants examined the widespread use of contraception and abortion, and subsequently legislation was introduced in various states to limit the import, availability and advertising of contraceptives (Australia, 1998) . The total fertility rate fell to 2·1 in 1934, a level not reached again until the 1980s (Australia, 1998) . Australian women were quick to adopt the oral contraceptive pill following its introduction in 1961 (Santow, 1991) .
Teenage births peaked in 1971 with the age-specific fertility rate at 55·2 per 1000 women -double the rate in 1921-25 (Australia, 2000) . The age of majority was lowered to 18 years in 1973 (Australia, 1998) . The 1974 Royal Commission on Human Relationships, and subsequent inquiries by the Law Reform Commissions in Western Australia, South Australia and Queensland, have recommended that a minor should have the right to consent to medical treatment, including contraceptive advice, down to age 14 or even 12, if the doctor believes it is in the minor's interest, and the minor is of mature age and fully informed (Siedlecky, 2005) . In South Australia, a second doctor's opinion is necessary under age 16. An increasing proportion of women are starting to use the pill before age 20. Teenage fertility rates have declined consistently over that period to 17·1 in 2002, the lowest since 1921 (Australia, 1998) , due to better access to contraceptive advice, which reduces the number of pregnancies, and the liberalization of abortion laws. Teenage fertility rates in Australia are much lower than in the UK and United States (Australia, 2000) . The decline in teenage births has also meant a shift to older age groups. The median age of mothers at confinement has risen from 25·4 years in 1971 to 30 in 2001. Among the older women, the number reporting a sterilizing operation had declined, compared with the previous health survey, which is consistent with the authors' previous research showing an overall decline in hysterectomy and female sterilization rates and a rise in the age at operation (Yusuf & Siedlecky, 2004) . There has been a lesser decline in reporting of sterilization of the male partner.
There is also evidence of changes in methods throughout the life cycle, and use of more than one method concurrently. The high level of condom use suggests that women are heeding the messages on sexually transmitted diseases and HIV infections, and are combining condom use with other methods as a means of double protection. Use of other methods such as diaphragm, IUD and natural methods remains low.
Hormonal contraceptives have been modified over the years to produce more effective and safer varieties, with fewer side-effects, and the contraceptive pill can now be used up to the menopause. There will be further changes in the pattern of contraceptive use following the introduction of the levonorgestrel IUD and the long-acting implant, although higher insurance premiums for doctors performing minor procedures may still restrict their use to specialists and clinics.
In 2006, after considerable debate, the Australian Federal Parliament withdrew a previous decision that abortifacient drugs such as RU486 could only be imported with the specific approval of the Minister for Health, and returned this responsibility to the expert committee (Therapeutic Goods Administration) of the Commonwealth Department of Health. The discussion highlighted the difficulty of estimating the number of abortions performed in Australia each year (Chan & Sage, 2000) . The national health insurance scheme (Medicare) is the only widely available source of data on abortions, but it covers only those procedures where a claim has been paid, which excludes the operations performed in public hospitals. Medicare statistics available on www.hic.gov.au have shown a drop in abortions in Australia from 74,995 in 2000 Australia from 74,995 in -2001 Australia from 74,995 in to 71,540 in 2004 . South Australia is the only state which publishes its annual data in full (Yusuf & Siedlecky, 2002) . South Australian data for 2004 have also shown that abortion rates have generally declined over the past seven years, including a decline in second trimester abortions (South Australia, 2004) . The decline has been more marked among young women, which could indicate better contraceptive use or better access to the 'morning-after pill'. The South Australian teenage pregnancy rate was the lowest since 1971 and may be reflecting the general position in Australia.
Australian women continue to be effective users of contraception, which is reflected in current demographic changes including increasing co-habitation, postponement of marriage, and delay in first and later childbearing, decline in teenage births, continuing small family size, and also the decline in abortion rates. The introduction of the new contraceptive methods, the long-acting progesterone implant and IUD, and access to the 'morning-after pill' without prescription will continue these trends.
As the median age at childbirth has gradually increased, women face a longer period of exposure to unplanned pregnancy and the need for adequate contraceptive protection. Attempts to limit young women's access to contraceptive advice or to post-coital contraception could reverse some of the more positive changes.
